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Abstract: Development of instrumentation and effective methods of treating 
various of skin diseases with the help of laser radiation is of great scientific and applied 
importance, and recently this problem has been widely studied in many foreign 
scientific and technological centers. 
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The high therapeutic effectiveness of low-intensity laser radiation in various 
pathological conditions of the body is combined with the absence of significant side 
effects and the possibility of using other therapeutic agents in parallel [1,3]. 
Unfortunately, to date, not all the physicochemical foundations of the effect of 
laser radiation on the human body have been identified. The interaction of a highly 
concentrated light field or low-intensity laser radiation with various organs, in 
particular with the skin, has not been established. Used up to now both in research 
laboratories and in clinics, laser installations and radiation sources are difficult to 
operate, not always optimal for solving the clinical and medical problems, and, 
unfortunately, often have expensive prices. Thus, the creation of scientific foundations 
and the development of practical methods of photo- and photo chemotherapy, as well 
as the development in clinical practice of new highly effective sources of laser and 
other radiation, for the treatment of skin diseases is especially important. 
It has been established that laser radiation has a pronounced anti-inflammatory, 
bacteriostatic and bactericidal effect [3] has a stimulating effect on tissue immunity 
and regeneration processes [1,2]. Laser treatment is safe and very important for people 
with drug allergies. In dermatology, laser radiation is used to treat many severe and 
chronic skin diseases, as well as to remove tattoos. With laser irradiation, the 
regenerative process is activated, and the exchange of cellular elements is activated. 
The healing effect of light becomes possible only when it penetrates the skin and 
is effectively absorbed and depends on the nature of the interaction of radiation with 
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the constituent elements of biological tissue inside the skin and its individual layers. 
The penetration depth of optical radiation depends on the wavelength, sharply 
decreasing with decreasing wavelength. So, if red light with a wavelength of 600 nm 
penetrates into the skin to a depth of about 6 - 7 mm, violet light with a wavelength of 
400 nm - about 2 mm [4]. That is, by changing the wavelength of laser radiation, you 
can change the depth of its penetration and absorption in the skin tissue. This key idea 
can be implemented in the form of a phototherapeutic device based on a laser source 
of radiation with different wavelengths in the range of 400 - 600 nm. 
We have developed a primary version of a new generation of phototherapeutic 
devices based on laser technologies for use in clinical practice in dermatology. Table 
1 shows the main technical characteristics of the phototherapy device. [4] 
Table 1. Main technical characteristics of the phototherapy device 
№ Name of characteristics Parameters 
1 Laser wavelength 405нм 
2 Instrument power supply От сети AC 220-240 V 
3 Current consumption from the network 
1. In idle mode 2.5 mA 
2.At maximum power 25mA2. 
4 Appliance dimensions 160×55×50 мм 
5 Optical power  0-150mW 
6 Optical density  4W/sm
2 
7 Controller type PWM 
 
 
Figure: 1. Instrument body 
Before connecting the device to the network (220V), you should check where the 
emitter is directed (directed downward). After switching on the device to the network, 
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the protection mode is activated, which ensures the safe switching on of the laser. After 
the fifth press of the power and adjustment button, the minimum radiation mode 40mW 
(25% PWM) is turned on. The radiation spot diameter is adjusted by moving the emitter 
lens. 
Each subsequent press of the button increases the electrical power by 25% PWM, 
up to 100% after which the device turns off. 
A two-second press in any mode will instantly turn off the device. 
Figure 2 shows a general view of a phototherapeutic device operating at a 
wavelength of 405 nm. 
 
Fig. 2. General view of the 
phototherapy device 
Fig. 3. The spectrum of the 
phototherapy device is given 
 
Figure: 4. Spectrum of the phototherapy device 
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Table 2. shows the dependence of the optical power at the output of the laser probe 
on the indicator readings. The laser pump current is also indicated. 
Table 2. Optical power at the output of the laser probe 
№ Number of button clicks Optical powerm W 
1 1-4 0 
2 5 40 
3 6 80 
4 7 120 
5 8 150 
6 9 0 
Maximum laser power from 140 to 150mW, depending on the ambient 
temperature. After use, you must turn off the device from the network. 
Electrical diagram of the PWM laser microcontroller. 
The ATtiny13 is a low power 8 bit CMOS microcontroller with AVR RISC 
architecture. By executing instructions in one cycle, the ATtiny13 achieves 1 MIPS 
throughput at a 1 MHz master clock, which allows the designer to optimize the 
consumption to performance ratio. 
The AVR core combines a rich instruction set and 32 general purpose working 
registers. All 32 registers are directly connected to the arithmetic logic unit (ALU), 
which allows access to two independent registers with a single instruction. As a result, 
this architecture provides tens of times more performance than the standard CISC 
architecture. ATtiny13 has the following characteristics: 1 KB internal programmable 
Flash program memory, 64 byte EEPROM data memory, 64 byte SRAM (static RAM), 
6 common I / O lines. applications, 32 general purpose working registers, 8-bit timer / 
counter with comparison circuitry, internal and external interrupt sources, 4-channel 
10-bit ADC, programmable watchdog timer with built-in oscillator, and three software-
initialized low power modes. In Idle mode, the kernel stops, but the RAM, timer / 
counter, ADC, analog comparator, and interrupt system continue to function. In Power-
down mode, the registers retain their value, but the generator stops, blocking all 
instrument functions until the next interrupt or hardware reset. In the ADC Noise 
Reduction mode, the computational core and all I / O modules except the ADC are 
stopped, which minimizes noise during conversion. 
The device is manufactured using high-density non-volatile memory technology 
from Atmel. The built-in ISP Flash allows the program memory in the system to be 
reprogrammed via the serial SPI interface with a bootloader program executed in the 
AVR kernel, or with a conventional non-volatile memory programmer [4]. 
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Fig. 5 Electrical diagram of a phototherapy device with a controller. 
At present we have received a certificate of official registration of computer 
software, No. DGU 08147 for a phototherapy device. The software is specially 
designed to turn on and adjust the power of the phototherapy device. Due to its 
compactness and convenience, the device can be used to treat various skin diseases in 
medical institutions, this phototherapy device differs from other laser devices in that it 
has an electrical circuit and a controller, as well as the cost of this device, it is cheaper 
than other laser devices. 
The development of instrumental means and effective methods of treating various 
skin diseases using laser radiation is of great scientific and applied importance, and 
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